Introduction: Matricaria recuitta chamomilla is a plant that grows and is cultivated in some parts of Iran. The aim of this study was to overview the therapeutic effects of this valuable plant. This systematic review was aimed to introduce Matricaria recuitta chamomile, its chemical compounds, and its traditional usages. Methods: This review article was carried out by searching studies in PubMed, Medline, Web of Science, and IranMedex databases. The initial search strategy identified about 87 references. In this study, 69 studies were accepted for further screening and met all our inclusion criteria [in English, full text, therapeutic effects of Matricaria recuitta chamomilla L and dated mainly from the year 1990 to 2016]. The search terms were "Matricaria recuitta chamomilla L.," "therapeutic properties," "pharmacological effects." Result: It is commonly used for its antioxidant, antimicrobial, antidepressant, anti-inflammatory, antidiarrheal activities, angiogenesis activity, anticarcinogenic, hepatoprotective, and antidiabetic effects. Besides, it is beneficial for knee osteoarthritis, ulcerative colitis, premenstrual syndrome, and gastrointestinal disorders. Conclusion: Matricaria recuitta chamomilla L. is widely used for therapeutic and nontherapeutic purposes that trigger its significant value. Various combinations and numerous medicinal properties of its extract, oil, and leaves demand further studies about other useful and unknown properties of this multipurpose plant.
Introduction

Background
The use of medicinal herbs and herbal medicines is an age-old tradition, and the recent progress in modern therapeutics has stimulated the use of natural products worldwide for diverse ailments and diseases (1-10). Matricaria recutita chamomilla of the Asteraceae family is an annual plant indigenous to Europe and Asia (11), possessing branched, erect, and smooth stems (12, 13). Its other names are chamomile or camomile, Italian camomilla, German chamomile, wild chamomile, Hungarian chamomile, (14). German chamomile is useful for treatment of stomachache, irritable bowel syndrome, and insomnia. It possess anti-inflammatory (15-17) and bactericidal, relaxant activities. It also has acaricidal properties. In several animal studies, anxiolytic (18), antimutagenic and cholesterol-lowering, wound healing (19), and antidiabetic properties (20) for this plant were suggested. In in vitro studies, chamomile was demonstrated to possess modest antimicrobial and antioxidant properties (21) and strong antiplatelet and anticarcinoma properties. It is able to cure skin lesions in colostomy patients and is beneficial for generalized anxiety disorders and anxiolytic activity in patients with mild to moderate GAD (22, 23) . The chemical compounds of this plant are as follows: apigenin, apigenin-7-O-glucoside, caffeic acid, Page 3025 chlorogenic acid, luteolin, and luteolin-7-O-glucoside, terpene bisabolol (24) farnesene, chamazulene, flavonoids (including apigenin, quercetin, patuletin, and luteolin), and coumarin (25, 26) .
Statement of problem
In fact, herbal medicines possessing natural essential chemical compounds in their profile could fulfill the primary needs and prerequisites of human beings to cure their diseases (27, 28) . It has been reported that natural products, their derivatives, and analogs represent over 50% of all drugs in clinical use, in which natural products derived from higher plants represent about 25% of the total. The diversity of natural compounds in herbs and their different functions in preventing and treating different diseases, on the one hand, along with their properties of being natural and comfortable with the body and not having adverse effects, providing their proper usage, causes people to be inclined more to their consumption; thus the educated public and health care professionals have enormous interest in concentrating studies on these herbs and diagnosing their therapeutic properties. However, there is a great deal of confusion about their identification, effectiveness, therapeutic dosage, toxicity, standardization, and regulation (29, 30) . To achieve this purpose, several studies have been carried out to concentrate on identification of medicinal herbs, thus triggering economically remarkable chances for farmers and related cultivation, harvesting, and agronomic conditions for the ability of the herb to generate favorable chemical and pharmacological profiles (31) . Economically, cultivating the Melissa officinalis is cost effective, and, compared with the economic indicators of traditional crops grown on fertilized land, this herb attains much higher profits (32).
Objective of research
This review article is aimed to introduce Matricaria recuitta chamomile, its chemical compounds, and its traditional usages.
Research design
This review article was carried out by searching studies in PubMed, Medline, Web of Science, and IranMedex databases. The initial search strategy identified about 87 references. In this study, 69 studies were accepted for further screening and met all our inclusion criteria [in English, full text, therapeutic effects of Matricaria recuitta chamomilla L and dated mainly from 1990 to 2016. The search terms were "Matricaria recuitta chamomilla L.," "therapeutic properties," "pharmacological effects."
Inclusion and exclusion criteria
Clinical trials, in vitro, in vivo, review articles, or meta-analysis studies were included in this study. Articles were supposed to be in English, their full text should be accessible, and be within the time line of study (from March 1990 to March 2016). For articles associated with other properties of this herb and its antioxidant activities, only their abstracts were available; languages other than English not in the time line of study were excluded from this study.
Quality assessment
To assess the quality of each article, different parts of articles such as the title, abstract, introduction, methods, results, discussion, and conclusion were screened based on a checklist. Eighty-seven articles were identified based on the findings; however, 21 studies were excluded from the review, leaving 56 articles for further analysis.
Results and discussion
Antibacterial activity
Antibacterial properties of chamomile extract were examined by green synthesis technique; the results showed that chamomile extract (CE) consisted of nanometer structures. Besides, it was found that AgNPs/CE had five times higher antibacterial activity compared with CE AgNPs/G (33) . In an in vitro and in vivo study, wound dressings activity of chamomile was evaluated. Inhibitory zone with a diameter of about 7.6 mm was formed. Results showed that the best samples for wound healing were achieved by mucous tissues formation and not the presence of necrosis and reposition of collagen fibers (34).
Antioxidant activity
The degree of bioactivity of aqueous extracts of this plant was examined. Result showed that microencapsulated extracts of this plant have higher antioxidant activity after the first week (35) . The antioxidant properties of chamomile, milk thistle, and halophilic bacteria were investigated. The result was demonstrated that different concentrations of these natural components were able to inhibit upregulation of H2O2-generated free radicals in human skin fibroblasts in vitro and thus possess antioxidant properties (36) . Antioxidant activity of flower extract of chamomile was investigated. Besides it was demonstrated that CuO NPs possesses antioxidant activity in a concentration-dependent manner through breaking the DNA structure (37) . Leaf and flowers of feverfew, chamomile, and marigold were compared regarding to their antioxidant activities, and it was found that extracts from flower heads and leaves of chamomile are the richest source of antioxidant activity and among their chemical compounds; bisabolol and chamazulene have the highest antioxidants (38) . In an in vitro study, the toxicity of chamomile was examined. The findings demonstrated the accumulation of Cr and significant abundance in some mineral in roots as well as excess in oxidative stress and discharge of glutathione and (39) . In an animal study, the protective effects of extracts of chamomile against reactive oxygen species was investigated. The results suggested that the extracts refrain from producing reactive oxygen species and protecting against hematological parameters; changes in these properties may be due to its antioxidant properties or, on the other hand, resulted from its opposite effect on some intracellular mediators (40) . The extract of this plant is able to prevent the production of chemically active species, and it may block lipid peroxidation through various processes.
Anti-inflammatory activity
The anti-inflammatory effect of flavonoid in chamomile was investigated. The anti-inflammatory activity was confirmed by a reduced production of TNF-α seen in mice treated with APG following LPS treatment (41) . In a clinical trial study, effects of chamomile on systemic inflammation was examined. Mechanical joint function was improved and pain the knee and lower back was reduced, but no significant anti-inflammatory effects were seen (42) . In a clinical trial study, the efficacy of chamomile extracts as mouth rinse was examined, and it showed that the herbal mouth rinses were beneficial, as they have antimicrobial and anti-inflammatory properties (43) . As previously mentioned, the compound related to anti-inflammatory effects is apigenin, a flavonoid that is mostly found in its glycosylated form, apigenin-7-glucoside (APG), in natural sources. Acid derivatives are other main compounds involved in this effect.
Antidepressive activity
In a human study, the efficacy of chamomile tea on depression, insomnia and boredom in women following childbirth was evaluated and it was demonstrated that Chamomile tea may be used to reduce depression and improve sleep problems for postpartum women (44).
Angiogenesis activity
The antiangiogenic activity of chamomile extracts was evaluated. Result showed that luteolin and apigenin have the highest capacity in the development of new blood vessels and showed that these compounds are involved in the activity revealed by the methanolic extract (45).
Anticarcinogenic activity
Chamomile, peppermint, and rooibos teabags were tested for their anticancer activity. High levels of dehydro PAs was shown its carcinogenic activity. (46) . In an animal study, the artery intimal proliferation after balloon injuries were studied. Anticancer activity of this plant showed through the dynamic expressions of proteins after a balloon injury during intimal proliferation (47) .
Knee osteoarthritis
The efficacy and safety of topical chamomile oil in patients with knee osteoarthritis was assessed. It was found that chamomile oil caused increase in the analgesic activity patients with knee osteoarthritis. In addition, their physical function can be improved through topical application of this oil (48) . The use of chamomile shows protective effects against mortality in this sample of older adults of Mexican origin for women. Further research is warranted in other populations to determine if these effects are consistent (49).
Hepatoprotective effects
The chemical composition, antioxidant properties, and hepatoprotective effects of subacute pre-treatment with chamomile (Matricaria recutita L.) decoction extract (CDE) against ethanol (EtOH)-induced oxidative stress in rats was assessed, and it was suggested that CDE exerted a potential hepatoprotective effect against EtOH-induced oxidative stress in rats, at least in part, by negatively regulating Fenton reaction components such as H(2)O(2) and free iron, which are known to lead to cytotoxicity mediated by intracellular calcium deregulation (50) .
Antimicrobial activity
Antimicrobial activity of chamomile was assessed, and it showed that chamomile MrBBS incorporate enantiopure (-)-α-bisabolol as terpene and triggered to produce (-)-α-bisabolol (51) . Antioxidant properties of chamomile ethanolic extracts were examined. Its antioxidant property was confirmed via presence of high concentration of rosmarinic acid (52) . The antibacterial effect of the fractions of chamomile was evaluated against two gram-negative bacteria. Results confirmed its antibacterial effect through its main essential oil components, including coumarin, flavonoids, phenolic acids, and fatty acids (53).
Antidiabetic effects
Efficacy of flower extracts of chamomile for the treatment and prevention of type 2 diabetes was investigated. It demonstrated possessing strong synthetic antidiabetic activity through modulation of PPARs and other factors (54) . The anti-obesity activity of chamomile tea was assessed. Chamomile tea demonstrated some beneficial effects on control of blood sugar and fatty acids in patients with type 2 diabetes (55) . In an animal study on rats, the antihyperglycemic effects of chamomile tea were investigated, and it was indicated that chamomile tea has a glucose-lowering effect in diabetic rats; thus its daily consumption can be potentially useful in lowering postprandial glucose levels (56).
Antidiarrheal activities
In an animal study, the protective effects of chamomile extract against diarrhea and oxidative stress in rats were investigated. Results showed that extracts of this plant have a strong antidiarrheal and antioxidant properties in rats in a dose-dependent manner against castor oil-induced diarrhea and intestinal fluid accumulation (57).
Premenstrual syndrome
The effects of chamomile extract and mefenamic acid on the severity of symptoms of premenstrual syndrome was compared, and the result showed that consumption of chamomile is more effective than MA in reducing such symptoms (58).
Antigastrointestinal disorders
The clinical efficacy, safety, and tolerability of a licensed herbal combination of myrrh, coffee charcoal, and chamomile extracts in patients with symptoms of acute diarrhea was examined, and it demonstrated that the combination of myrrh, coffee charcoal, and chamomile flower extract is effective, well tolerated, and safe for use in patients with symptoms of acute diarrhea. The effects are comparable with conventional therapies used in routine care (59) . Extract of the plant can have a significant role in maintaining health and curing diseases because of its volatile organic compounds and its active constituents such as terpenoids, flavonoids, quercetin, rutin, quercitrin, gallic acid.
Conclusions
In this study, the therapeutic effects of chamomile were reviewed in detail. The therapeutic effects of Matricaria recuitta chamomile also were reviewed in detail. The findings of this study indicated that this plant is commonly used for its antioxidant, antimicrobial, antidepression, anti-inflammatory, antidiarrheal and angiogenesis activity, anticarcinogenic, hepatoprotective, and antidiabetic effects. Besides, it is beneficial for knee osteoarthritis, ulcerative colitis, premenstrual syndrome, and gastrointestinal disorders. Antimicrobial activity (antiparasitic, antibacterial, antiviral properties) was reported. Many studies confirmed the antioxidative effects of this plant; finally, more complementary studies in different therapeutic effects of this herb in clinical trial studies may be appropriate for future studies. 
